MAINTENANCE EQUIPMENT AND ITS USE
J. C.

MooRE, District Engineer, 8th Distl"ict
' Kentucky D epartment of Hi ghways

This is a very broad subject which could be broken down into a
number of other subjects quite important in themselves. To begin the
discussion, I would like to go backward for a moment and attempt to
find out why equipment is necessary in the first place. \iVhy do we
have equipment ? Do we have it like a lot of household articles, because some good salesman managed to hold his foot in the door long
enough to make a sale, or do we have it because it is really necessary,
and if it is, why is it? Gradually we have become reconciled to the
fact that labor is not only more expensive but much less productive
than it was just a few years back, while the amount of maintenance
work that must be done increases each year. Another problem facing
us is that the rate of increase in funds available for the highway item
of maintenance has not kept pace with the rate of increase of the need .
for and cost of maintenance work. As a result, we have resorted more
and more to mechanical methods in order to replace and reduce expensive non-productive manhours. I do not intend to run this question
in the ground, but it is a fact and must be dealt with as such if we are
to continue to get the maintenance job done.

EQUIPMENT NEEDS
If the foregoing reasoning is accepted as a satisfactory explanation
of why equipment. is necessary and why we must have it, the next
thing, in my opinion, to be considered would be the question of how
much is needed and what type an agency should have; and at this
point I want to make it clear that when the word "type" is used, it
will be used entirely independent of manufacturer or make as I am
not qualified to get into the question of the merits of the different
manufacturers' products and I certainly am not selling or promoting
any brand of equipment.
For the answer to the first question of how much equipment is
needed, I would remind you that at the b eginning it was mentioned
that this is a broad subject and I will now go further and say that it
is not only a broad subject but a number of its points are very debatable. In an effort to determine equipment needs, I do believe this
suggestion is good, and that is to try - and I repeat, try - to figure out
for yourself rather than put too much dependence in the variety of
answers and opinions that could be obtained from various sources such
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as operators, foremen and equipment salesmen. A Foreman, in giving
his opinion as to how much and what type of equipm ent is needed
for his crew, would probably have uppermost in his mind the thought
of what equipment and what type would make his job easier as an
individual, rather than the amount and type that would be most
economical in the long run to the Maintenance Division. It is granted
that any foremen's job would be easier if h e had at his disposal unlimited equipment of all types. This is what most foremen would like
to have, but from an economy standpoint this is impossible. A satis·
factory job can b e done with a limited amount of equipment of few
classifications if the foremen properly plans and executes the work.
This of course means more effort on his part and more effort on the
part of every individual in the crew. Likewise, the operator of an
older piece of equipment would prefer a modern, streamlined unit as
it not only is more comfortable but it operates with less effort and
therefore is less tiresome. However, this employee is paid to do the
job outlined for him, which job fits in with the overall pictme. I do
not mean this to be a reflection on the personnel of these classifications,
but merely to tlu-ow out a word of caution regarding accepting an
opinion from anyone who might b e grinding his own axe, so to speak,
and not looking at the question from an overall point of view. We all,
I believe, if we are absolutely honest with ourselves, will have to admit
that we are selfish to a certain extent. The individuals consulted regarding these questions are human, like ourselves, and sometimes
their opinions are influenced just a little bit by selfish motives. This
thought goes also in deciding what type of equipment is needed. The
use to which it is to be put should be .the deciding factor.
Those who make the decisions as to equipment needs should approach the problem, and it is a real problem, from an unselfish, impartial, overall point of vi ew. In arriving at the answer to this problem, a number of things necessarily must b e considered. It is not
always a question of what one needs but what one is able to purchase - that determines what is finally acquired. In tl1is connection,
of course, I am referring to availability of funds. Another thing is
whether the maintenance item of equipment is to b e a primary or
secondary consideration. Are we to consider equipment a necessary
item of maintenance, or is it to b e considered incident to other necessary items, which of course places it in a secondary position.

Several formulas have been advanced, each of which has been
applied both successfully and unsuccessfully in determining our needs.
The formula most commonly used and the one that seems to present
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the soundest reasoning is the niileage basis formula; that is, determining a constant of how many miles can be maintained with one
piece of equipment and dividing the number of miles to be maintained
by this constant, with the number of units needed as a result. Another
method is to apportion or earmark a certain amount of the money
available for maintenance to the maintenance item of equipment; then
decide upon the type and divide the amount set up for equipment
by the unit cost of the particular type decided upon, the result likewise being the number of units needed. Still another method is to
maintain a more or less constant ratio of equipment to manpower.
This procedure would involve determining a constant of the number
of men that would require one piece of equipment and dividing the
total number of men by this constant, th e result again b eing the munb(?r of units of equipment needed.
Probably my reason for saying the mileage basis formula appears
to be more sound than some of the others is that from Highway D epartm ent statistics it would appear that this formula might have been
used . In other words, the ratio of number of units of equipment to
number of miles maintained has remained somewhat constant over a
long period of tim e.
At this point, it might b e mentioned that the use of equipment,
which will be discussed shortly, has a definite b earing on the amount
of equipment neede.:l. To sum this up, we seem to be fast approaching an unworkable puzzle. The amount depends upon the use, the
type depends upon the use, the use d epends upon the type and
~mount, the type and amount dep ends upon available money, use and
work to be done, and the work that is done depends on the amount
and type and use of the amount and type that was determined would
be needed before it was acquired and used. I take it by this tim e you
have agreed with me on one point at least - that is, that your guess
on the amount of equipment need ed is as good or better than that
of anyone else.

USE OF EQUIPMENT
The questions of need for equipment and the amount and type ot
equipment that is required have been covered briefly. We now come
to what is, in my opinion, the most important part of this discussion the use of maintenance equipment. It is highly desirable to use equipment as much as weather and other conditions will permit. The more
equipment is used, the less equipment is needed. Idle equipment
represents an invesbnent upon which no return is received. I am
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not so sure but what this point should have been dealt with first as
equipment needs are dependent to a large extent upon the manner in
which equipment is used. Briefly, if equipment is properly used, it is
productive; if it is not properly used, it is less productive and in some
cases non-productive.
Selection
It is very important before starting any operation to select the type
of equipment best suited for the job from an overall viewpoint.
H eavy, long distance hauling, generally speaking, should be done with
large capacity two-axle trucks . Of course, this results in a heavy rearaxle load which should limit this type of hauling to stable surfaces
which provide ample traction without damage to the road, and here
it is well to remember that the use of equipment is incident to the upkeep of the road on which it travels; therefore, it certainly would be
false economy to use a more economically operated piece of equipment if this saving was more than off-set by the damage to the road it
travels on as a result of its use rather than some other type that would
be slightly more ei...'Pensive to operate, but would result in substantially
decreased road maintenance cost.
If a small amount of material is to b e hauled , do not select the
larges t truck to do the job. A pickup costs 7c per mile to operate; a
1 V2 ton truck 12c; a 3 ton truck 20c.
If dirt is to be picked up by hand, do not use a truck witl1 high
sideboards .
If equipment will be used where traction is bad, use equipment
designed for this purpose.
If a long fast run is necessary for small items or for any purpose
for which a pickup will serve, use it - do not use a dump truck at
two or three times the cost.
Do not overload your surfaces or your structures with your equipment - do not condemn asother for breaking a law you do not observe
yourself.
Do not use a larger p iece of equipment if a smaller one will do
the job.
Do not overload a small p iece of equipment - make more b·ips or
use a larger one.
These are just a few of the many things to consider and remember
when selecting equipment to do a specific job.
When the proper equipment has been selected to do a job, the next
t_hing is to usa that equipment to the best advantage and, at this point,
I would like to touch briefly on the question of operators:-

40

All equipment was designed to do so much of some kind of work.
Equipment should be used to do as much as possible of the kind of
work for which it was designed. Generally speaking, operators are
classed as good and bad. They should not be put in these classifications according t6 their capabilities. An operator is not a good operator, regardless of how capable he may be, if he does not get as much
out of his piece of equipment as he can. Of course, we should bear
in mind that no unit should be overextended, and this includes speeding, but it should be extended to the limit of its design when necessary. Pride is a commendable trait; however, there is such a thing
as having too much pride in a piece of equipment - so much, in fact,
that it is babied to the extent that very little work is gotten from it.
It is granted that this piece of equipment may last two or three times
as Jong as another piece that is extended to its limit, but on the other
hand all equipment was bought to do a job, and if that job is not going
to be performed with the equipment, it was not needed in the first
place. Light equipment should not be expected to do heavy work but
all equipment should be used as much and in such a way as to make it
as productive as possible without actually abusing it and remember idle equipment is not productive.

The degree of productiveness of maintenance equipment is in
direct relation to the ability of the supervisors and operators to plan
and execute the work so that the most can be gotten from a unit. Only
that equipment which can be used to the best advantage should be
taken out on the job. The depreciation on an idle truck in the barn is
small compared to the depreciation of this truck plus the cost of taking
it to and from an isolated job where it is used very little. After all,
the amount of money available for equipment depends largely on the
amount of money that is spent or not spent on other items of maintenance. If equipment is properly used, the money saved as a result is
available for the other items of maintenance.
Sometimes, in the interest of economy, it is desirable to use oldfashionecl methods; for example, if there are one or two loads of material to be loaded in a truck ten miles from the point where the mechanical loader happens to be sitting, it is certainly not the thing to do
to move this high priced, expensively operated piece of equipment
this distance in order to pick up a small amount of material. Even
though it would cost practically nothing to actually load the material,
the cost of moving the equipment to and from the job would be several
times the cost of doing this work by hand. This not only gets the job
done cheaper but makes the equipment available for other work
where it could be economically used.
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County and dish·ict boundary lines should be crossed in a good
many instances in the use of equipment, especially power graders,
where work on adjacent sections could be performed , at a fraction of
the cost by doing it when the equipment is at hand, even though it is
in another territory.

Bituminous equipment seems to be one of the most non-productive
classi£cations. As we all know, a good bit of time is consumed heating
bituminous materials, especially in units with small burners. If this
heating is done during normal working hours, a good percent of the
productiveness of this piece of equipment is lost and, as a result, more
units are needed to perform the work. This loss of production could
be eliminated to some extent by allowing the operator sufficient overtime to heat before working hours, thereby making the unit available
for a longer working day. A check of one month during the peak work
season in 1949 revealed that almost 14 o of the bituminous distributors
owned by the State Highway Department were not used at all and
the average use of the remaining 86 % was only 58 hours per unit per
month. From this, it would seem the Department either owned entirely too many units of equipment of this classification or made very
little use of those units.
The Department of Highways has decided that equipment must
be used a minimum amount or else it is not needed. Minimum use
for some familiar classi£cations are listed as follows:

D escription

Minimum Average
Monthly Us age
Per Year

Trucks - 11h Ton .... .. ..... ... ............ 1,000
Trucks - 3 Ton ........................... ..... 1,200
Tractors & Power Graders .......... .... 80
Pull Type Graders ....... .... ..... ... ...... . 80
Compressors ... ..... .... ............ ..... .... .... . 40
Conveyors ........ .... ... ......... ........ .... .. .. 40
Distributors ...................................... 100
Mixers - Bituminous .. ...... ............ .. 40
Power Mowers .................... .... ..... ... .. 120
Power Rollers .... .................... ............ 60
Shovels & Cranes ... ..... ... ......... .... .. .. .. 80
Bucket Loaders .... ............. ... .. .... ...... 60

miles
miles
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

B, sed on
Usage Each
Year of

12
12
12
6
12
12
6
6
4
6
12
12

months
months
months
months
months
months
months
months
months
montl1s
months
months

In order to enforce this decision, the Commissioner of Highways
has authorized the Director of Equipment to remove from any district
any equipment not used in excess of the established minimum.

M·isuse
Some of our modern equipment adapts itself too nicely in some
cases for misuse or use other than that for which it was designed and
acquired. An example of this is the modern power grader. This piece
of machinery was designed and bought for specific uses; namely,
pah·olling and reshaping surfaces and shoulders, pulling ditches in
suitable material and dressing and shaping slopes. Primarily it was
neither designed nor purchased as a vehicle to provide comfortable
h·ansportation for the operator, although it is capable of doing this
very thing and, as a result, is used in some cases a good percentage of
the time in this manner.
In a number of cases, pickup trucks are not used to the best advantage. They are either allowed to remain idle or misused. Pickups
are usually assigned to Crew Foremen. Even though this is the case,
it seems to me that on numerous occasions, this piece of equipment
could be doing some productive job rather than sitting idle at the
Foreman's Headquarters. More expensively operated pieces of equipment should never be used ~o do any job that could be done with a
pickup, even though on numerous occasions it might be necessary for
some other operator to use it.

Criticism
All Governmental Agencies follow the practice of identifying their
equipment in such a manner as to make it conspicuous. All Governmental Agencies are the object of criticism. By reason of its conspicuousness, the attention of the public is drawn to maintenance
equipment. For this reason, if no other, equipment should be used in

such a manner as to result in commendation on the part of those seeing
it, rather than criticism. I believe nothing invites criticism more than
the improper use of equipment, which of course includes use for
other pmposes than to serve the highway user and taxpayer. This
individual feels that he owns a certain part of this equipment as it was
purchased and is operated from taxes he has paid. Whenever it is
used in such a manner that he feels he is not getting some return for
his money, criticism will be justly forthcoming.
Before leaving the question of equipment use, I would like to
emphasize that in its use the importance of considering the safety and

convenience of the traveling public cannot be overestimated.
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CARE OF EQUIPMENT
Equipment cannot be discussed without somewhere along the line
talking about its care. The operator is almost ent-irely responsible for
the care of his equip11ient. It is almost solely up to him whether the
equipment is overextended or abused or not and whether it is properly
serviced or not. I may be wrong but I believe, insofar as care is concerned, that operators can be classified according to how clean they
keep their equipment. Of course, it is uderstood that in the process
of an operation the equipment will get dirty, but, generally speaking,
an operator that cleans his equipment after using it can be expected
to do a pretty good job of servicing and caring for it in other ways.
In this connection, I believe it is very important that some system of
servicing equipment be set up by any agency using equipment. I will
not attempt to say what method might work out best in all cases.
Some advance the theory that a certain time should be set aside for
servicing equipment. I am not going to agree or disagree with this
theory. The important thing is to arrange for its proper servicing when
needed. I believe it would be a mistake not to mention lubrication as
being important, even though servicing is understood to include lub·
rication. Equipment damage amounts to more than the average in·
dividual would think. This damage results mainly from lack of care
and abuse. Sources coming under the heading of lack of care would
be winter damage due to freezing, damage due to :improper servicing
and to operation after trouble is detected which invariably makes a
major repair job out of a minor one. The main sources of damage as a
result of abuse are over-extending and accidents.
In this connection I believe the number of accidents involving
maintenance equipment could be substantially reduced and the Department saved a sizable sum, which now goes to pay claims, if the
operators were held liable when at fault. The present policy of reprimanding, demoting or suspending an employee results in lowering
of morale on the part of the employee and loss of service and money
on the part of the Department.
Repair garages play ·a big part in equipment. These garages are
responsible for the continued economical service of equipment. The
cost of operating a repair garage includes of course clerical help, parts
and incidentals in addition to mechanics' salaries and shop equipment
operating and replacement costs. All of these items eventually work
their way into the total cost. When we stop to consider that these
garages employ on- the average one person for about every 70! major
units of equipment, we realize the importance of efficiency here as
well as on the job.
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GROWTH OF EQUIPMENT
The equipment problem grows almost by the minute. With steadily
increased maintenance mileage and steadily increasing highway use,
our obligation to, the public has grown by leaps and bounds. With
increased taxes, the highway user and the public in general become
more demanding each year. As an example of this increased demand
for service, an incident that occurred in another State is cited:
A county engineer relates a call from a farmer friend of long
standing in which he requested the plowing of snow from the road
leading to the farmhous e. The county engineer, surprised at this
request for he had not plowed snow on this local land access road
before, asked: Why the demand for snow removal? Had not the
farmer laid in a food supply for the winter? Didn't he have a
good wood-burning stove to keep him warm? The fanner_'s reply
was that he had mechanized his farm and made a profit, then
moved mechanization into the home and changed the wood-burning stove for an oil burner. He now needed his road cleared of
snow so the oil truck could make delivery.
This story of increased demand for year-round road service is also
typical in our State.
Few maintenance operations can be performed without the aid of
some type of equipment. Like the farmer mentioned above, we have
carried mechanization and it has been necessary to carry it into practically all phases of maintenance work. The result is increased equipment ttse and cost. We spend approximately one-third of all moneys
spent in maintenance work on the maintenance item of equipment. In
one highway district alone, approximately one and one-half million
dollars was spent on equipment during the tluee-year period from
April 1, 1948 to April 1, 1951. 24 % of this amount was spent in the
first year, 36% in the second year and 40% in the third year of this
period. The amount spent in the year ending last Saturday was 67%
more than was spent in the first year of this three-year period. During
the same three-year period, the mileage under maintenance in this district increased only 32% . The comparison between percent of increase in equipment cost and percent of increase in mileage maintained
is slightly misleading as I believe unquestionably more work was performed per mile last year than the first year of the period. Although
the rate of increase in equipment costs seems to be faster than the rate
of increase in mileage maintained, I b elieve it is almost directly pro·portional to the rate of increase of our maintenance obligation, which
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of course is increased by both additional mileage and additional use
per mile.
The rental rates set up by our Division of Equipment as the basis
of recovering costs from the other divisions of the D epartment using
equipment, theoretically, are supposed to exactly cover the operating
costs which include depreciation, overhead and all incidentals. From
time to time, it is found these rates must be adjusted to take care of
fluctuating operating costs. These rates have been adjusted £ve times
in the last £:ve years and in nearly every case, raised. Adjush11ents in
several familiar classilications follow:

Classification

1~1 Ton Truck ············ ········ \
3 Ton Truck ........ ......... .......
Power Grader ................... ,
Crawler Shovel-V2 Yd .... .....
Crawler Shovel - 1 Yd .....
Tractor "75" ························

Rental
Basis

D ate of Adjstrnent and Rate
7/ 1/ 46 8/ 1/ 47 8/ 1/ 48 12 / 1/ 49 7/ 1/50

.08
Mile
Mile I .16
Hour 1.90
Hour i 2.00
Hour 2.75
Hour 2.00

.09
.17
2.10
2.75
3.25
2.20

I

.105
.17
2.75
3.50
4.00
3.00

.12
.17
2.75
3.70
4.50
3.00

I
I

.12
.20
3.50
5.25
6.25
! 3.50

From this, we begin to realize the necessity of giving more thought
to the problem of holding the rate of increase in equipment costs
within the rate of increase of other major items of maintenance. This
problem must be solved in order to maintain the proper balance between the various maintenance items.

To summarize the foregoing: Recognize the importance of this
major item of maintenance. Determine your equipment needs on the
basis of sound reasoning from an overall maintenance standpoint. Use
your equipment as much as possible to the best advantage within its
designed limitations, give it proper care and you will be rewarded
with increased production at reduced cost.
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